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SPECIFICATION 

1. Title of the Invention 

Tape Locator Device 

2. Patent Claims 

(1) A tape locator device for accurately locating a 
designated position on a tape by reading out time 
information recorded along with music v informatton on the 
tape , 

characterized in that score information contained in 
the music information is previously associated with the 
time information via a start-up initialization process 
and one of the score information and the time information 
is displayed selectably by operation of a display 
selecting switch. 
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(2) A tape locator device as recited in claim 1 
wherein said time information is absolute time 
information . 

(3) A tape locator device as recited in claim 1 
wherein said time information is relative time 
information . 

3. Detailed Description of the Invention 

(Industrial Field) 

The present invention relates generally to tape 
locator devices for use in recording studios or the Like 
to record and edit musical information, and more 
particularly to an improved tape locator device capable 
of accurate random access. 

(Prior Art) 

In recording studios and other similar places, it 
has been conventional to s p reduce recorded musical 
information by first recording -human voices, tones -of 
musical instruments and the like independently in 
respective ones of plural channels (e.g., eight channels) 
of a multi-track tape recorder and then converting these 
recorded voices and tones into two-channel stereophonic 
signals through a mixer. Recent years have found an 
increasing trend toward recording designated information 
on a tape along with time codes called SMPTE, for the 
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purpose of synchronization between a plurality of 
recorders and locating/editing of accurate positions on 
the tape. For each unit area on the tape, the time code 
is recorded in an 80-bit data region and represents a 
time position of the unit area and other information 
(such as a frame number and subframe number). Tape 
locator device is among devices that are normally used 
for recording and reading such time codes. 

Fig. 4 is an external view of the tape locator 
device. In the figure, reference numeral 1 denotes an 
information display section for visually showing vario^us 
pieces information, 2 denotes a ten-key numeric pad -for 
setting time information, memory number, etc., 3 denotes 
function keys, 4 denotes a control state display section 
for visually showing control state set by the function 
keys 3, 5 denotes tape-recorder control keys for remotely 
controlling a tape recorder (not shown in Fig. 4), 6 
denotes a store button for storing, in a memory, time 
information shown on the information display section 1, 7 
denotes a "recall" button for retrieving, onto the 
information display section 1, the time information or 
the like stored in an internal memory, and 8 denotes a 
"locate" button for providing an external device (such as 
a tape recorder) with a control signal based on the time 
information shown on the information display section 1. 
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The tape locator devices arranged in the above- 
mentioned manner is used by being connected with a tape 
recorder 12 via a cable 1, as shown in Fig. 5. By such 
connection via the capable 11, the tape recorder 12 can 
be remotely controlled using the recorder control keys 5 
of the tape locator device 10, Recording is initiated 
"a^ft^T^ t he* tape is set to a predete r*m ined initial 
-■'POsd^t'-ion;-- A evg- j s- f after the information display section 1 
is set to an initial time position* "00"H n00"M "Q0" S . 

. .During ,the.^ recording, absolute -t ime -information, in 
the form of SMPTE codes, is recorded, along with music 
information, onto the moving tape, one SMPTE code per 
predetermined unit area of the tape. Namely, in this 
case, each time information signal generated by the tape 
locating device 10 is sent via the cable 11 to the tape 
^recorder 12 and then recorded on the tape; - "typically , the 
time information signal is recorded, on ^the~ tape by the 
"Biphase-Mark" recording scheme. In this way, the time 
information can be recorded along with the music 
information. Namely, in such a recording scheme, the 
time information represents a time position of the music 
piece recorded on the tape. 

In most of the actual cases, a plurality of music 
pieces are recorded together on the same tape. 
Therefore, a plurality of pieces of time information, 
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representative of respective start points of the 
individual music pieces, are prestored in an internal 
memory of the tape locator device 10 as memory number 1, 
memory number 1 and so on, so that random access to the 
start point of a particular one of the music pieces can 
be made by reading out the corresponding memory number 
and then f ast-f orwardig or fast-rewinding the tape till 
arrival at a position corresponding to the time 
information of the particular music piece ^ 

To prestore the respective start points of the 
individual music pieces, the following operations are 
involved. For example, after the tape is loaded in the 
tape recorder 12, a predetermined time, such as "00"H 
"00"M "00 n S, is visually shown on the information display 
section 1 using The "ten-key numeric pad 2. Then, a store 
button 6 and ^-predetermined numeric button (such as for 
a number "1") of the ten-key numeric pad 2 are depressed,, 
so that the time information currently shown on the 
information display section 1 is stored, as the start 
point of a music piece, into an area corresponding to 
memory No . 1 . 

The above-mentioned storing operations are performed 
for each of the music pieces. Then, to make random access 
to the start point of the Nth ("N" is an integer) music 
piece recorded on the tape, the recall button 7 is first 
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depressed and then one of the numeric buttons of the ten- 
key numeric pad 2 corresponding to memory No. N is 
depressed, after which the locate button 8 is depressed. 
In response to the depression of these buttons, the tape 
locator device 10 sends the tape recorder 12 a signal 
instructing fast-forwarding or fast -rewinding of the 
t'aTpe\* Thenr w once the tape reaches the predetermined 
start point , "the x tape reels are ,J caused to stop rotating. 
-After -that, reproduction of the music pi^ce i or recording 
,of-.-n.e.w music- informat ion <i<s executed as * necessary . 

(Problems to be Solved by the Invention) 

However, in the conventional tape locator devices 
based on the SMPTE scheme, nothing more than the absolute 
time information is presented on the information display 
section 1 . Therefore, it was not possible to intuitively 
ascertain which beat of which measure of the music piece 
i score information.),, the currently sho.wn.,tiine,information 
is indicating, which thus resulted in poor usability 
during recording or editing. 

Therefore, the present invention seeks to provide a 
tape locator device which permits visual display of not 
only time information but also score information such as 
a measure, beat and note, to thereby achieve enhanced 
usability . 

(Means for Solving the Problems) 
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To accomplish the above-mentioned object, the 
present invention provides a tape locator device for 
accurately locating a designated position on a tape by 
reading out time information recorded along with music 
information on the tape, which is characterized in that 
score information contained in the music information is 
previously associated with the time information via a 
start-up initialization process -and- one of the score 
information and the time ,inXo,r,in,a,.t,ion-^is displayed 
selectably by operation of a .^display selecting switch. 
(Operation) 

According to the present invention, either one of 
the score information and the time information is 
displayed selectably by actuation of the display 
selecting switch. 
(Embodiments) 

Now, embodiments of the present invention will be 
described with reference to the accompanying drawings. 

Fig. 1 is a diagram showing an electric organization 
of an embodiment of the present invention, from which are 
omitted mechanical elements as well as electric elements 
not directly related to the present invention. In Fig. 
1, same elements as in Figs. 4 and 5 are denoted by same 
reference numerals as in these figures. In Fig. 1, 
reference numeral 20 denotes a keyboard interface that 
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receives contact signals from a store button 6, recall 
button 7 and locate button 8 and converts the received 
contact signals into corresponding codes (e.g., ASCII 
codes). Reference numeral 21 denotes a CPU for 
performing various control and arithmetic operations, 22 
denotes a memory for storing the above-mentioned time 
information, sequence programs and the like, and 23 
denotes an associated storage memory where the time 
information and score information are prestored iii 
association with each other as shown in Fig.-, ,5-. 
Specifically, in the associated storage memory 23, 
pieces of score information and absolute time information 
of music pieces are prestored by entering them via a 
keyboard in a start-up initialization process. In Fig. 
2, reference character A denotes a memory section storing 
the time information while reference character B denotes 
another memory section storing the score information 
corresponding to the time information. The CPU 21 and 
keyboard 20 and the CPU 21 and memories 22, 23 are 
connected with each other via respective digital buses. 
Further, the CPU 21 is connected via a cable 11 with a 
tape recorder 12 (see Fig. 5). 

Further, reference numeral 24 denotes a display 
interface that performs control to visually show, on an 
information display section 1, either the time 
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information or the score information provided from the 
CPU 21, and 25 denotes a display selecting switch for 
switching the information, to be shown on the display 
section 1, between the time information and the score 
information. For example, the display selecting switch 
25 may comprise a slide switch or push button switch. 
Operation of the tape locator device thus arranged is 
described as follows. 

First, a descrip.tion^will be made about the 
operation of the device .when^a :v pair.tacular start point x>n 
the tape is to be located. In this case, the tape 
locator device and the tape recorder 12 are 
interconnected via the cable 12. Once a point to start 
moving the tape on the tape recorder 12 is determined, a 
human operator sets time information tof the start point 
using a ten-key numeric -pad 2 , The thus-set time 
information is stored into the memory 22 via the keyboard 
interface 20 and CPU 21. The CPU 21 supplies the display 
interface 24 with the time information stored in the 
memory 22. The display interface 24, in turn, causes the 
supplied data to be visually shown on the information 
display section 1 . 

Then, in order to store the thus-set time 
information into the memory 22, the operator depresses 
the store button 6 and then one of the numeric buttons of 
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the ten-key pad 2 which corresponds to a predetermined 
memory number. In response to the depression of these 
buttons, the time information currently shown on the 
information display section 1 is stored into the 
corresponding area of the memory 22. These storing 
procedures are repeated a necessary number of times. 

After the start point of the music piece is stored 
in the memory 22 , the human operator depresses the recall 
button 7, designates the memory number via the ten-key 
numeric pad 2 and then depresses the locate button 8. .As 
a consequence, the CPU 21 sends a locating control signal 
to the tape recorder 12 via the cable 11. 

The following paragraphs describe operation of the 
locator device when ransom access is to be made to the 
start point on the recorded tape. First, the memory 
number corresponding to the start point to be accessed- is 
read out by operating the recall button 2 and ten-key 
numeric pad 2, and then the locate button 8 is depressed. 
By that time, the time information, representative of the 
start point of the music piece, has been read out by the 
CPU 21. In response to the depression of the locate 
button 8, the CPU 21 supplies, via the cable 11, the tape 
recorder 12 with a control signal instructing fast- 
forwarding, fast-rewinding or the like. In response to 
the control signal, the tape recorder 12 starts fast- 
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forwarding or fast-rewinding. At the same time, the time 
information on the tape is read out and transferred to 
the CPU 21 via the cable 11. The CPU 21 monitors the 
time information sent from the tape recorder 12 and stops 
the movement of the tape when the sent time information 
coincides with the time information stored in the memory 
22. In this manner; the random .access *to the start point 
is completed. 

Now, a description is made about ojpera.tion of 
characteristic parts of the present invention. 

The foregoing paragraphs have described the present 
invention in relation to the case where the information 
display section 1 shows the absolute time information. 
However, according to the present Invention, the 
displayed information on -the section *1* can be -swi t cherl 
from the absolute time information t.o_the.,„corr.e.sponding 
score information (indicative of barB) , by moving the 
display selecting switch 25 from a time-indicating 
position (REAL TIME ) to a bar-indicating position (BAR) . 
If the display selecting switch 25 is moved to the bar- 
indicating position when the absolute time position is 
being shown on the information display section 1, a 
signal indicative of the position change of the switch 25 
is sent via the keyboard interface 20 to the CPU 21, 
which, in turn, searches the associated storage memory 23 
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to find the absolute time information currently shown on 
the information display section 1. Once the time 
information is found, the CPU 21 causes the corresponding 
score information to be shown on the information display 
section 1 via the display interface 24. If the display 
selecting switch 25 is again moved to the time-indicating 
position, the CPU 21 ^causes , the,, absolute time information 
stored in the memory 2,2 to be prompt lx shown on the 
information display section 1. Thus, in . this.,. case , there 
is no need to search the associated storage memory 23, 

Fig. 3 is a diagram of an example of information 
visually shown on the information display section 1, 
where part ( -f ) denotes exemplary time information and 
part (p ) denotes" exemplary score (bar) information. 
Further, in Fig.^3, reference character C -denotes a 
section for indicating time units. In the absolute time 
indication of part (-f ), REAL TIME represents art absolute 
time position and RELATIVE TIME indicates a relative time 
position. According to the illustrated relative time, 
15:30 is shown as 0:OT); namely, subtracting 15:30 from an 
absolute time value gives ~a relative time. Such 
subtraction can be performed easily by the CPU 21. Note 
that the absolute time indication provides a useful means 
for knowing an elapsed time from a start point (0:00) of 
a performance (or recording). 
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The score indication of part (P ) represents a score 
position in a 4/-4 time music piece with a tempo 
condition of J = 120. Note that the mark J represents a 
quarter note. Numeric value "156" right below the unit 
indication of "BAR " represents a 156the bar within a 
music piece, and a numeric value "1" right below the mark ) 
represents a first' beat in the bar. Where the quarter 
note is set as the minimum unit, too low resolution is 
given so that it is difficult to attain synchronization 
between the score information and the time information. 
The resolution can be increased if the length of each 
quarter note is divided by, say 24, and each particular 
time point is expressed by indicating which multiple of 
1/24 the time point equals. Thus, the indication "/24" 
represents the resolution, and the value "9" therebelow 
means a value 9/24. 

The preceding paragraphs have described the present 
invention in relation to the case where the associated 
storage memory 23 is used in allowing the score 
information to be shown on the information display 
section 1 in accordance with to the operating position of 
the display selecting switch 25. However, the present 
invention is not so limited. Because the tempo, types of 
notes used and number of syllables of the music piece are 
previously known, it is possible to obtain corresponding 
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score information through arithmetic operations on the 
basis of the absolute time indication. The score 
information thus obtained through the arithmetic 
operations can also be visually shown on the information 
display section 1 . 

(Advantageous Results of the Invention) 

As has been described so far V i lt.he present invention 
is characterized in that time information and score 
information are associated with each other and the score 
information can be displayed in addition to the time 
information by changing the operating position of the 
display selecting switch, thereby enhancing usability of 
the tape locator device. 

4. Brief Description of the .Drawings 

Fig. 1 is a diagram showing an electric organization 
of an embodiment of the present invention; 

Fig. 2 is a diagram showing correspondence between 
time-information storing and score- informat ion storing 
sections ; 

Fig. 3 is. -a diagram showing examples of displayed 
information; 

Fig. 4 is an external view ,of ,a conventional tape 
locator device; and 

Fig. 5 is a diagram showing how the tape locator 
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device is connected with a tape recorder. 

1 ... Information Display Section, 2 ... Ten-key Numeric 
Pad, 3 ... Function Keys, 4 ... Control State Display 
Section, 5 ... Tape Recorder Control Keys, 6 ... Store 
Button, 7 ... Recall Button, 8 ... Locate Button, 10 
Tape Locator Device, 11 ... Cable. t 1.2 . . Tape Recorder, 
20 ... Keyboard Interface, 21 ... CPU, 2_3 ... Associated 
Storage Memory, 24 ... Display Interf ace , . 25 ... Display 
Selecting Switch 
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